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PREFACE

Rolling resistance testing was performed at the CALSPAN Tire Research

Facility (TIRF) on 12 government -furnished, low-rolling resistance radial

passenger car tires. These were: four Goodyear elliptical P215/65R390, four

Uniroyal P185/80R13, and four Firestone P195/75 R14 tires. The equilibrium

rolling resistance was measured on each of the 12 tires under five conditions

of pressure and load. Tires were maintained in free-rolling, straight-ahead

conditions, and tire inflation pressures were regulated during the tests.

Technical coordination was maintained through Stephen N. Bobo of the

Department of Transportation, Transportation Systems Center (DOT/TSC)

.

The results of force and moment measurements are contained in the form

of plots and tabulations. Also included are a description of TIRF, a tire

test schedule, a tire identification schedule, and a description of the test

procedure.
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1 . TEST FACILITY

A photograph of the Calspan Tire Research Facility (TIRF) is shovm

in Figure 1; a dimensional view of the facility is shown in Figure 2.

The primary features of the machine are asfollows.* *

1.1 TIRE POSITIONING SYSTEM

The tire, wheel, force sensing balance, and hydraulic motor to

drive or brake the tire are mounted in the movable upper head. The

head provides steer, chamber, and vertical motions to the tire. These motions

(as well as vertical loading) are servo^controlled and programmable for

maximizing test efficiency. The ranges of the position variables, the

rates at which they may be adjusted, and other information are shown in

Table I.

Tablel

TIRF CAPABILITIES

CHARACTERISTIC RANGE

TIRE SLIP ANGLE {a.) +30°**

TIRE INCLINATION ANGLE (7) +30°***

TIRE SLIP ANGLE RATE(i) 10°/sec

TIRE INCLINATION ANGLE RATE (f) 7°/sec

TIRE LOAD RATE (TYPICAL) 2000 Ib/sec

TIRE VERTICAL POSITIONING RATE 2'7sec

ROAD SPEED (V) 0-200 mph

TIRE OUTSIDE DIAMETER Up to 46”

TIRE TREAD WIDTH 24" MAX.

BELT WIDTH 28"

*

A more complete description of tins facility will be found in Ref. 1.

C.an be increased to 90° with special setup.

Can be increased to 60° with special setup.

1



Figure 1. CALSPAN TIRE RESEARCH FACILITY (TIRF)
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1 . 2 ROADWAY

The 28 -inch wide roadway is made up of a stainless steel belt

covered witli material that simulates the frictional properties of actual road

surfaces. The belt is maintained flat to within 1 to 2 mils under the tire patch

by the restraint provided by an air bearing pad which is beneath the belt in the

tire patch region. The roadway is driven by one of the tv/o 67-inch diameter

drums over which it runs. The road speed is servo-controlled; it may be

programmed to be constant or varied. •

The surfaces usually used are "Safety Walk. " These surfaces
^ 'T* / ^

have excellent microtexture giving a wet skid number of about 60 in the

untreated condition. The surfaces are honed to reduce the wet skid number

to lower values (typically surfaces of skid number 50 and 30 are used).

A unique feature of TIRF is the ability to carry out tests under

wet road conditions. A two-dimensional water nozzle spans the roadway.

This nozzle has an adjustable throat which can be set to the desired water

depth. The flow through the nozzle is then varied by controlling the water

pressure. At each test condition the water film is laid on tangential to the

belt at belt velocity. The film thickness may be varied from as low as 0.005

inches up to 0. 4 inches.

1.3 TIRE-WHEEL DRIVE

A drive system which is independent of the roadway drive is

attached to the tire -wheel shaft. This separate drive allows full variation

of tire slip both in the braking and driving modes. The tire slip ratio,

referenced to road speed, is under servo-control.

’’'Manufactured by the 3M Company

»f'*At 40 mph and 0. 020 in. water depth using the ASTME-501 Standard Pavement
Traction Tire.

4



1.4 BALANCE SYSTEM*

A sLx-componcnt strain gage balance surrounds the wheel drive

shaft. Three orthogonal forces and three corresponding moments are

measured through this system. A fourth moment, torque, is sensed by a

torque link in the wheel drive shaft. The load ranges of the basic passenger

car and truck tire balances are shown in Table II. Transfer of forces and

moments from the balance axis-system to the conventional SAE location at the

tire-roadway interface is in the data reduction computer program.

Table H
BALANCE SYSTEM CAPABILITY

COMPONENT PASSENGER CAR
TIRE fJALAN'CE

—
TRUCK TIRE BALANCE

TIRE LOAD 4000 lb 12,000 Ib

TIRE TRACTIVE FORCE +4000 Ib 1 0000 Ib

TIRE SIDE FORCE +4000 Ib ± COOO Ib

TIRE SELF ALIGNING TORQUE +500 Ib ft i 1000 Ib ft

TIRE OVERTURNING MOMENT +1000 Ib ft ± 2000 Ib ft

TIRE ROLLING RESISTANCE MOMENT +200 lb ft + 400 Ib ft

More detailed information on the balance systems and their calibration may
be found in Kefs. 1 and 2.

5



1.5 SYSTEM OPERATION

1.5.1 Data Acquisition Program (Control)

The data acquisition program (DAP) is a software system which

controls niachine operation and logs data during tests. DAP controls test

operations by means of discrete setpoints winch are generated in the computer

by the program. These setpoints are sent to the machine servos which

respond and establish tire test conditions. After the setpoints are sent to the

servos, a delay time is provided which starts after the machine variables

have reached a steady state value within predetermined tolerances. This

allows the system to stabilize before data are taken. After data are taken,

the next set of test conditions is established and testing continues.

One or two variables can be changed during DAP testing. The

other test parameters are kept fixed throughout the test. Up to twenty data

points can be used for each variable in a run.

A data reduction program is used to operate on the raw data

collected during testing. These new data are reduced to forces and m.oments

in the proper axis system and all variables are scaled to produce quantities

with engineering units. Raw and reduced data are temporarily stored in a

disc file. Both reduced and raw data can be transferred to magnetic tape

and maintained as a permanent record. ^

Reduced data points can be listed and plotted, and curves can be

fitted to the points. All of the standard Calspan plots can be generated

from DAP test data.

6



Data lists and plots are displayed on the screen of a CRT console.

Hard copies of this information can be made from this display.

1.5.2 Continuous Sampling Program Control

The continuous sampling program (CSP) is a software system

which controls machine operation and continuously logs data during tests.

Test variables can be constant or changed at rapid rates. One or all

variables can be changed during a test. Data can be sampled at rates up

to 100 samples per second. Pauses are used so that data can be logged

during desired intervals of the test.

CSP testing can be conducted quickly which in turn reduces tire

wear during severe tests. The high rate of data sampling also permits

limited dynamic measurements to be made.

Two-parameter plots of data can be made. Carpet and family

plots of test data cannot be made with this program at the present time.

CSP data will also reflect time effects if tire characteristics are a function

of the rate of change of testing variables.

Data reduction is accomplished in a manner similar to that

employed in DAP testing.

1.6 FACILITY VALIDATION

It has generally become accepted by industry and government that

data taken on TIRF are valid in the sense that forces, moments, and power

losses measured on the facility are the same as would be experienced on the

road under similar conditions. The facility has been used for over 50 clients

7



representing US and foreign tire and vehicle manufacturers, materials suppliers,

marketers, research organizations, government agencies, racing groups, etc.

Many of these clients have used the facility for several programs. This

extensive and repeated usage has come about because of general satisfaction

with the results on the basis of usefulness and correctness.

On a more formal basis, a round robin validation program was

sponsored by the Motor Vehicle Manufacturers Association and the Rubber

Klanufacturers Association in which identical bias belted and radial ply tires

were ’•un at various test conditions on the Calspan TIRF and eight other car

and tire industry facilities. Three of these facilities were road testers

(trailers or truck bed), two were circular drums (external) and three (in

addition to TIRF) were flat bed laboratory machines. Typical results are

shown on the following page (Figure 3).*

It may be seen that the road test data show significant spread, with

the TIRF data falling near the center of this spread. The single drum data

(120 in. diameter) are in good agreement as are most of the flat bed data.

One set of the outlying data from a flat bed plank machine was found to be too

low due to insufficient rolling length to obviate tire relaxation effects; when the

rolling distance was extended, agreement was improved. The remaining outlier

data are also from a plank machine - shorter than the first - so these data are also

suspect. Taking these features into account, the TIRF results have come to be

accepted as representing the actual forces and moments produced under steady

state operating conditions.

Further information on the general validity of TIRF data and the

specific validation program may be found in References 1 to 3.
,

One set of drum data was found to be invalid and is not shown.

8
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2. NOMENCLATURE AND SYMBOLS

Figure 4 shows the SAE tire axis system and the quantities used

in reducing and presenting the tire force data. Tables III and IV list and

explain all the s^nribols used in computer data recordings.

Data are usually given in customary English units. Sometimes,

the use of SI units is required; Table V facilitates unit conversion from one

system into the other.

Figure 4. TIRE FORCES AND MOMENTS ACTING AT THE CENTER
OF TIRE CONTACT (SAE CONVENTION)

SAE Recommended Practice, "Vehicle Dynamics Te rininology" SAE J670c.

10



Tablem
LISTED DATA SYMBOLS

DIMENSIONS

SYMBOLS PARAMETERS ENGLISH S.l.

RL

TIRE RADII

RADIUS-LOADED* in cm

RE RADIUS-EFFECTIVE* (DEF. 7) in cm

TE

TIME

TIME ELAPSED sec sec

CAT

TEMPERATURES

CONTAINED AIR TEMPERATURE F C

TST TREAD SURFACE TEMPERATURE F C

RST ROAD SURFACE TEMPERATURE F c

NFX

TIRE COEFFICIENTS

FX/FZ

NFY FY/FZ - -

NFR FR/FZ - —

F GMf-FUNCTION — -

G GMg-FUNCTION - —

H GM h-FUNCTION - —

ATC GM ALIGNING TORQUE COEFFICIENT ft cm

DEFINED ACCORDING TO SAE J670d (SEE FIGURE 4)
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Table in

LISTED DATA SYMBOLS (Cent.)

DIMENSIONS

SYMBOLS PARAMETERS ENGLISH S.L

RL

TIRE RADII

RADIUS-LOADED* in cm

RE RADIUS-EFFECTIVE* (DEF. 7) in cm

TE

TIME

TIME ELAPSED sec sec

CAT

TEMPERATURES

CONTAINED AIR TEMPERATURE F C

TST TREAD SURFACE TEMPERATURE F C

RST ROAD SURFACE TEMPERATURE F C

N'FX

TIRE COEFFICIENTS

FX/FZ

NFY FY/FZ - -

NFR FR/FZ - -

F GMf-FUNCTION - -

G GM s-FUNCTION - -

H GM h-FUNCTION - -

ATC GM ALIGNING TORQUE COEFFICIENT ft cm

•DEFIMED ACCORDING TO SAE J670d (SEE FIGURE 4)

12



Table HZ'

SYMBOL MATHEMATICAL DEFINITIONS

NO. MATHEMATICAL DEFINITIONS

1 FR = FX -^ X 12 (FX @ HT =0)
RL

2 ER.lJ'SRtllT
RL

3 HT = T-BFT*

4 R = 60 NA/

5
NxRL

k* X V X CUT5A
~

6 sl-M) X (H)-1
VNy„ee wy

rolling

7 RE=Jil^cosSA
N

•VALUES OF BFT ARE ALWAYS NEGATIVE

k* = 1C3.07 FOR ENGLISH SYSTEM
265.26 FOR SI SYSTEM

THE DEFINITIONS OF ROLLING RESISTANCE,
FR, AND ENERGY LOSS, ER, CAN BE EXTENDED
TO INCLUDE THE EFFECTS OF SLIP ANGLE AND
INCLINATION ANGLE.

13



TablG¥

CONVERSION OF UN' ITS

1 in = 2.540 cm

1 lb = 4.448 N {= 0.4535 kgf)

1 p$i = 0.0G805 CAR (= 0.06804 atm = C.8S5 kPa)

1 ft-lb = 1.356 N-m

1 mph 1.609 km/h

1 cm = 0.3937 in

1 N - 0.2248 Ib (= 0.1020 kgf)

1 bar = 14.50 psi {= 0.9339 atm)

1 N-m = 0.7376 ft-lb

1 km/h = 0.6214 mph

1 daN = 10 N

1 bar = 10^N/m^= 100 kPa

1 kgf 9.8067 N = 2.2046 Ib

fl

14



3. TEST PROGRAM

A test outline is given in the tire test schedule of Table VI. This

schedule references the tests by run numbers which are comprised of three

groups. The first group is the serial run number, the second group is the

test series, and the third group designates the sponsor. Tire numbers are

represented similarly except for the first number which is the serial tire

number,

A tire identification schedule, summarizing pertinent informa-

tion about the tires, is presented in Table YII,

The twelve tests were conducted in accordance vith the 70-minute

General Motors test practice. The roadway speed was held constant at 50 mph
throughout. The tires were operated in a straight, free-rolling condition.

An initial 30-minute warmup and stabilization period at 35 psi and 100

percent load was allowed for each test. The load and pressure were then

changed at 10-minute intervals to obtain five test points, as shown in

Table VIII. The loads were 60, 80, and 100 percent of rated load as

specified by the manufacturers and regulated tire pressures of 35, 44, and

26 psi were employed in the tests.

Data were recorded during the runs using a special option of the

continuous sampling (CSP) mode of TIRF operation. The data sampling rate

was set at one ].er second. Because of cemputer data storage constraints,

data sampling was minimized during the 29. 5- minute break-in and warmup at

the start of the run to three consecutive data points every 2 minutes. Data

were taken continuously in the last 30-second interval of each of the five condi-

tions of load and speed. The detailed test procedure showing the data record-

ing times is given in Table VIII. At the beginning and end of each run, the tire

was lifted free of the roadway and brovight to a full stop. Five seconds of data

were taken in this condition to establish the reference zero levels of the o\'erall

measuring instrumentation. This measurement was also made at the beginning

of each test.

*Principally to determine the offsets in longitudinal force (FX) and ‘

bearing friction torque (BFT)

.
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The signals were conditioned using . 083 IIz low-pass electrical

filters.

Tread and road surface temperature measurements were recorded

for each rvin. However, in TIRF run nos. 7-5-6, 8-5-6, 9-5-6 and 10-5-6, the

infrared temperature measuring device did not operate properly and generated

unacceptably noisy results. Consequently, the TST data for these runs are

not included in this report. Some of tlie extraneous data points have been

removed from the plots that are included in this report. All TST data are

included in the IBM tabulations and points that are not pertinent have been

crossed out. Both tread and road surface temiperature measurements were

made with the same device. Tread surface temcerature measur enaents were

made by aiming the sensor at the center of the tire tread section and road sur-

face temperature measurements were made by aiming the sensor at the road

surface during the runs. Both sets of temperature information are contained

in the TST data and are indicated correspondingly on the plots.

Contained air temperature (CAT) measurements were taken for all runs

e;xcept the first four. In these runs (1-5-6, 2-5-6, 3-5-6 and 4-5-6) the

aluminum rims on which the tires were mounted did not have provisions for

the measurement of CAT. CAT data contain both tire-contained air tempera-

ture and ambient temperature in the vicinity of the tire information. This

information is indicated on the CAT plots.

16
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TABLE VIII

TEST PROCEDURE FOR
ROLLING RESISTANCE TESTS

Condition

T est

Duration
(rnin. )

Roadway
V elocity
(mph)

cr
/O

Load

Tire
Pressure

(psi) Data Samping
,
Comments

1 30 50 100 35 warmuo - 2 9. 5 min. stabilized
data - 30 sec.

2 10 80 35 stabilized data - 30 sec. at

end of interval

3 10 60 35

4 10 80 44

5 10 80 26 f

Data Sampling Rate: Once per Second

19



4. TEST RESULTS

Test results in this report arc presented in the form of IBM com-

puter listings (under separate cover), computer-generated plots and tabular

compilation of numerical data.

IBM listings of rolling resistance data are comprised of raw data

and do not include any corrections that may be required. For exam.pl c, rolling

resistance (FR) is calculated using definition no, 1 in Table IV based on m.ea-

sured values of the longitudinal force (FX), the bearing friction torque (BFT)

and the tire-loaded radius (RL). The FR values in these IBIvl listings do not

account for the zero offsets in the FX and BFT data channels. The computer-

generated plots of FR, BFT and FX as a function of time, utilize the same

raw data. Note that both the time on the IBM listings and on the plots is a

"pseudo” time. Pseudo time only includes that time during which actual data

sampling took place.

Averaging was performed on the last 17 data points of each of the

five conditions of load and velocity comprising a run. The standard devia-

tions associated with each of these averages were also computed. Tabulation

of both averages (AFR, AP, AFZ, ACAT, ATST, and AR) and their standard devia-

tions (SFR, SP, SFZ, SRR, SCAT, and STST) are included in the Data Presenta-

tion. The AFR values have been corrected for zero offsets in the FX and BFT
data. These are presented in Tables IX, X and XI.
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5. PRESENTATION OF DATA

Test data are presented in run number order at the end of this

report for TIRF run numbers 1-5-6 throug{h 12-5-6 in the following sequence:

1. Tire/Test Description (Faceplate)

2. Plot of FR (uncorrected) versus pseudo time

3. Plot of FX versus pseudo time

4. Plot of BFT versus pseudo time

5. Plot of P versus pseudo time

6. Plot of CAT versus pseudo time

7. Plot of TST versus pseudo time

No CAT plots for TIRF run nos. 1-5-6, 2-5-6, 3-5-6 and 4-5-6

No TST plots for TIRF run nos. 7-5-6, 8-5-6, 9-5-6 and 10-5-6

8. Tabular Data;

AFR, AP, AFZ, ARR, ACAT, ATST

SFR, SP, SFZ, SRR, SCAT, STST

9. Tabular Data under separate cover:

TE, V, FZ, RL, FX, FY, MY, MZ, P,

BFT, N, CAT, RE, FR, TST

21



TABLE IX

ROLLING RESISTANCE TEST RESULTS
FOR FOUR GOODYEAR TIRES (P215/65 R390)

TIRF Rolling Resistance Force (FR) in Lbs.

Run
Number

Tire
Number

100% Load
35 psi

80% Load
35 psi

60% Load
35 psi

80% Load
44 psi

80^0 Load
26 psi

1-5-6
8303-13
1-5-6 11. 42 8. 83 6. 62 8. 12 10. 64

2-5-6
8303-18
2-5-6 11.2 8. 63 6. 39 8. 04 10. 16

3-5-6
8303-12
3-5-6 11. 18 8. 79 6. 33 7. 68 10. 22

4-5-6
8303-16
4-5-6 11. 0 8. 65 6. 52 7. 86 10. 16

Note: 1331 lbs. = 100% Design Load

1065 lbs. = 80% Design Load

799 lbs. = 60% Design Load
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TABLE X

ROLLING RESISTANCE TEST RESULTS
FOR FOUR UNTROYAL TIRES (P1S5/80 R13)

TIRE
Tire

Number

Rolling Resistance Force (FR) in Lb c
nJ •

Run
Numbe r

100% Load
35 psi

80% Load
35 psi

60% Load
35 psi

80% Load
44 psi

80^0 Load
26 psi

j

5-5-6
22-3118
5-5-6 10. 43 8. 51 6. 42 7. 76 10. 22

6-5-6
11-31 181
6-5-6 10. 61 8. 55 6. 42 7. 78 10. 0

7-5-6
9-31181
7-5-6 10. 75 8. 59 6. 3 7. 7 10. 25

8-5-6
16-31 181
8-5-6 10. 6 8. 46 6. 63 7. 82 10. 28

Note: 1301 lbs.

1041 lbs.

781 lbs.

100% Design Load

80% Design Load

60% Design Load
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TABLE XI

ROLLING RESISTANCE TEST RESULTS
FOR FOUR FIRICSTONE TIRES (PI 95/7 5 R14)

—

Run
Number

TIRE .

Tire
Numbe r

Rolling Resistance Force (FR) in Lbs.

1 00% Load
35 psi

80% Load
35 psi

60% Load
35 psi

80% Load
44 psi

80% Load
26 psi

9-5-6 9-5-6 14. 24 11.6 8. 49 10. 27 13. 62

10-5-6 10-5-6 15. 14 11. 85 8. 83 10. 87 14. 24

11-5-6 11-5-6 14. 85 11. 87 8. 97 10. 84 14. 18

12-5-6 12-5-6 14. 83 11. 59 9. 03 10. 93 14. 48

Note: 1400 lbs.

1120 lbs.

840 lbs.

100% Design Load

80% Design Load

60% Design Load
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Chcn-^'^iroH*

APPENDIX

TABULATED DATA

RUN NUMBER..: 1- 5- 6 OrtTE' 2/1Q/73

TYPE OF TEST: P.'OLLING RESlSTHfiCE hG PER GM PROCEDURE

SPGI-I30P; : TSC DPTr FILTERS: .603 H2

TIF.'E:
SPHNcnp roPE: GY o3nR-13
TIPF NUMBER: 1-5-6
SICE : P215/65R3B0

ROkO SURPMCE:
l!ET S^NN..: 30
DRV S/N...: 0'5

NNVER DEPTii: DRV

MOMIfLOL UhLUES OF TEST PkRhMETERS

1. UELOCITV <MPM):
2. SLIP RMTIQ:
3. SLIP fYiOLE <DEG>:

53
FREE ROLLING
G

4. INCLIN.^TION PROLE (DEG):
5. UERTICPL LOi^D ( LR ) :

6. IHhLRlION h'FlEsSUr'E (P3I):

6
1331. 1065.7994065
55.44.26 p£G

27



1: F R CLB> RUN 1- 5- 6

28



1: F K <LB> RUN 1- 5- 6

29



1 ^ BEr :R I MG FP I CT 1 0( l TOROUE < FT-LB > RUM 1- 5- G

. OO'L

'

-1 .600^

-6 .6{

-7.000'i

S . G0C-

-5 . 000^

( /'V

1

1.

j;
< -V

t

t

j

i

1

1

i

V

L ,

.

O.PD • 0

50.00 100.00 100 U W.UU U 050 0
PSEUDO TIME (SEC^

700.0 350.0

30



1= PRESSURE <PSI> PUN 1-5-6

46

44

42

40

33

.^tr

34

32

36

28

r>.-

22 . C:-:

1 1

} !

i
c

i i

i.

f
1

X

1
.,!

i
r,

f

<-• .

^ z7r7i'-,*"r*5A viT. I-Zr. :T;' , .•

-—7
(

1

1
V

f,

f.

f
V

!

1 1 I

I

^

t

1

i
, , ,

,

till — CRD :

0

\

—t— <=~-j

50.00 luO.UU IjO.U 2uU 0 250.0
PSEUDO TIME •'.SEC)

500.0 350.0
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1: TRErO S-.'JRFACE TEMPEF'^TUFc < C'EG . C > RUN i- 5“ G

32

V
D



1-5-6
ft . U . L
LB

1 U r

81

1 i' 4-

1
-6-6

F . R .

LB

i-5-6
C M T

DLG . C

1
--5 -

T s
DEG

1 1 . <Z
8 . 83
G.G2
S. 18

ID .L4

E0 . 82
8i .73
20 . 23
22 . 23

; C''~7

2.8
3. 1

1 .7

1 .

•7
I

c

“5-b

PSi

34 .

8

34.8
34 o

25.9

1-5-6
R.L.
IH

12.22
12. ‘U
12.6
1.2.83
12.2

1-G~G
F.Z.
LQ

-U,27,
?2.

“8 o

.

'

2 .

-1^65

.

33



1
-5-6

A . U . L .

LD

107 ^ .

813 .

1073 .

1074 .

34



fVW hnUMDER . .

T'.'PE Ur TEST

SPONSOR

TIRE-

2- 5- 6 DNTE=

ROLLING PESISThNSE PS PER GM PROCEDURE

TSC DPTR FILTERS: .CSS H

2/10/73

ST’ON'zOR CODE:
TIPF NUNSER:
SIZE : P2

ROAD SURFACE:
NET S-fL . .

DRY S/fP..
NATER DEPTN

S3
05
DRY

NOniNPL UALUES OF TEST PPRANETERS

UEUXITV OXH):
SLIP RhTICi:
SLIP RJsGLE CDEG>:
ll iCLIfSTTIOil ANCLE *;DEG>:
UERTICAL LOAD <L3^:
INrLNilON P'PESSU.RE (PSI):

50
FREE ROLLING
6
0
133i.lCC5..75’P, 1005
w<5 ^ 44 > ciU REG

35



1: F R CLB) RUN 2- 5- G

36



F y. <LB> RUN 2- U- 6

37



1= friction TOROUE FT-LC ; RUN 2-

38

{

n



1: P.'^IISS(r;E <PSI> CT 6PUN 3-

39



SU.'^rACE TEMPEPATUF E < DEG , C > DUN 2- 5- G

40



2-5-6
A.U.L.
LB

‘‘jC- y

10?5;
81 1 .

10?4.
1074.

2-5-6
F R
LB

2-5-

b

P8i

2-0-6
R.L.
Ill

34
• » <*

34
A ^
‘<0

26

12.21
12.4
12.6
12.33
12.10

2-0-6
F.2.
13

«

•

'~i—

>

-1.-

41

0r
j
I
^



2-5-6
S.F.R.

2-5-6
SC. A T.

2-5-6
. U . L

.

LB

2-5-6 2-5-6
3 I . S . T . S p

2-5-6
SR.R.

17^2
1075
811
1074
1074

0.051
0 . 077
0.055
0.670
6 . Gb4

0 .

G . 027
0 0.'.5

P, 0 -

’

'I

6 . COG

n
. 07 Ci

0 . 047
G.075
0 . o?a
6 . G r

0.G12
0.012
G . 0 1

2

0.012
G . 0 i 6

0 .' Ov
0 . C J

O.l 03
D.r
O.COG

fj .
‘

.

('o
0 . 5 :

1

fjj
.

0 .:. .'1

0.611

I

4 2

0
){\)



oicn-Ciwro’-*

3- 5- e DATE = 2/1C/73RUK NUMBER .

.

=

TYPE OF TEST=

SPo;^soR >

TIRE-
Fpmrpnp CPPE
TIFF !:’j.:ESr:

PP ZE

ROLLING RESISTANCE AS PER Gf1 PROCEDURE

TSC

GYC303-12
3“ 5- 6

DATA FILTERS-

ROAD SURFACE-
liET S'H...
DRY S/i

.

. .

NAVER DEPTH

G33 HZ

NOHIf^AL UALUZS OF TEST PARARRITERS

UELDCTTY (r:PH):
SLIP PATIO-
SLIP ANCLE <DEG^-
INCLINATION UNCLE < DEG )

-

UERTICUL LORD (LB)-
li-lFLATION PkESSUPE (PSD

^3
FREE ROLLING
0
0
1331 . 1055 . 7??.. 1065
3o . 'f ‘f . 2L' peg

43

acocvi



1 : F R < L.E: RUN 3- 5~ 6

44



1-- F X <LB> RUN 3- 5- G

4 5



BEARING FRICTIUM TORC'UE ( FT-LB :• RU:-! 3- 5- G

46



1: PRESSURE <psn RUN 3- U- G

47



1 = TREAD SURFACE TEhPEPATURC ^DEG.O RUN 3- 5”

48



3-5-S
A . U . L .

LD

'liAi'.
1074 .

013.

1074.

o-o-'o
F.R.
LB

11
0
S

10

. 10

. ?9
•7‘7

.60

3-0-6
C Hi
riLG . c

3-0-6

-.O
^

ClcL? , L

3-0-6

i^Si

10 2 34 .

0

14.4 34 .

8

10. 34 .

8

13.9 43 .

8

14. 23.9

3-5-6 [3-5-6
K: . L

.

r . 2

.

IN LB

12.21 ^ *. • *3.»

\ - —

12.41 — 1 .. L*

.

12.61 - o

.

12.06 -1': ."5.

12.2 -i'.. j4 .

I

4 9

X.

C',

C,



3-^-6
n . u L

.

l-D

1074.
O » -7

1073

;

1 U I 'V .

S.F R.

"6
. f '34

R r;.';R

6 073
0 . C, 30
0 Gs4

1-3

T.
0»-7i-3
: 1 0: r

3-3-3
•7 c>

6 . 000 0 . C3‘1 0.01
6 , 000 0 . 043 0. 01b
n r -'.ri 0.031 6.
6 coo 0. 0.
0.000 Q . C43 0.01?:

3-5“6
3.R.R.

o~
3.

0 .
r

,

0 .
r. '4

0.(. j
G.o: ;

0 . c J

sn

I



4- 5- 6 DATE: 2/ 10/73RUH NU!i3ER.

TYPE OF TEST:

SPOf^SOF; :

ROLLING RESISThI^CE hS PER GM PROCEDURE

TSC DATA FILTERS: .033 HZ

TIRE:
Spni-iPOR rnn'E

:

TIFF NUnCER:
SIZE :

GYS303-16
4- 6

P215/G3R3R0

ROAD SURFACE
NET S/IL . .

DRY S/M...
HATER DEPTH

l-!OMINAL UALUES OF TEST PA.RARETErRS

1

.

UELOCITY 50
2. SLIP RATIO: n.:EE RGLLIfTG
*7 SLIP ARGLE (CEO: e
4. IMCLT'TiTION RRG'.E < CEG >

:

0
5. uertichl load <LB): 1331. loss. 7?9, 1005
6. INFLATION PRESSURE <PSI>: 35.44. Rl.G

.SI

o

'?

c-

»

XI

Ui

c



1 •• F

30 .

23 .

20 .

i cr
X .

10 .

5 0

F: (LD ) RUN 4- 5- 6

52



F <LE:; RUM 4- 5- 6

53



i. DEkPING friction TuROnO '.FT~LO> 5" 6RUN 4-

i

54



1= PRESSURE (FSn CUN 6- 5- G

5S



1= TREf^.D ?1JR;FRCE TF.rr-’Er.HTURE (DEG.C) RUM ei- G

S6



4-5-6
F.R.
LB

4-5-6
C ,H T
DBG . C

4-5-6
. U .-L .

LB
"
1343^
i 073 .

813.
1074.
1073.

11 .

8.65
6.52
7 . V.'S
10.16

6S
68
63
1

63

4-5-6
T . S , T
DBG . C

14-5-6
1

'

.

PSl

[4-5-6
O.L.
Ii4

14.5 34 .

8

12.22
2J . b 34 .

0

12.41
1 4 . b 34 .

0

12. G!
1 9 4-7.0 12.54
12.7 25.9 12.19

(4-5-6
13.2.
L0

— ^

— 4 .;i3

“1 LOJ

.S7

I—

S

(h-fc



4-?-6
P! . U . L .

LB

1343
1C73
B13

144.1
1073

,4-3-6
.F R.

0 . DRC:
n
e . Gi;r
4 no
0 . C-1 i

4-3-6
•4 .C. M T

0 . GC J
0 . 040
0 . C '' 3

0 030
0.030

0 I 0 T.

0
0.163
0 . 04 6
0 . 033
e.043

4-3-6
r P

4-3-6
S . R . R

.

0 .
i j, 0)

0.016
G.O40
Q.
0.016

4-5-6
3.F.Z

c.;
o.i ?:

0.'' .‘4

0 . 033

0 .
6.-

0.0 :•

0i 0 I '(

G ; ( 33
0.034

5 S

I



cricn

Aoiron-

Rui-^ Nur.rjCP . .

••

TYPE OF TEST^

6 DOTE

:

2./ 1 C/785-

SPONSOR :

TIRE:
Spni P PripE
TIP- I ILTIBER
SIZE

ROLL If Pi PESlSfHffCE hO PER CM PROCEDURE

DATh FILTERS:S C

UR I 22-31 IS
" r_i “ b

PiSU'SO R 13

ROAD SURFACE:
NET S/ff. . .

DRY S/fR . .

NA'iEiR DEPTH

003 KZ

DRV

UALLGS OF TEST PARARETER3

UELOCITY CMPH):
SLIP r

SLIP ^

IffOLlf

AT 10:
::tle (p:
AT I OH r„

i" ) :

:le (DEG>:
UEPTICAL LOaH <LB>:
IflFLATIOH PilESSURE (PSI):

39
FREE POLLING
0
0
1381 > 1041. 7S1. 1041
3S.44.2o REG

59

r;*

in



1 : F R < L3 > PsUN 5- 5- G

60



1 ^ F K <. LB > RUN 5*- 5- G

61



1= BEARING FRICTION TORmIJE (. FT-LB ) RUM 5~ 5- 6

62



1: PP.ESSL <psr > RUM U- G

42 C’

53 . 0P-:

32

.

09 .

3D.0C

28 . DG

25.00-

24 . G0'-

— —

' ^

V-

. . .

<,*

>:
i

-'-'I”'-
1

< >

>';

r>

V
> 1

.. ‘ r
1

h
t

<0
!

* •

X

A
!

ImC— ; I^IIT
1

v.y--.
>'9»c. V.,

U0.O3 iu0.0O lou U 2uu 0 2U0.I-

PSEUDO TIl iE <S£C)
.0

63



1-CAT <DcG.C> RUN 5- 5^- G

80

7G

60

53,

40

"3

G0

00;

00'-

t

1

' i

{

t

*

1

1

V i-

t

i
T

f

)

f
i

V

t,

t

r

1
1
A

f

'i

. „ V
> F

00:-

I"
20 . 00 ‘

•o «2* 4- O

a::3IEnt r
X

/ >
• ‘O p

50 . 00 1 00 . 00 1 iL'O . U j(i0
. 0 050 . 0 303

.

0
PSEUDO TIME (SEC)

:.50 . U

64



TRi :f\D SU;''FAC£ TFMPuRnTUFF *'D£G.C) RUl^

65



s

5-5-6
A . U . L .

LB

?S 1 .

1 G5B

.

ir.5B

5-5-6
f' . R

.

LD

<'2

51
<2

10 .

B.
u .

66

!\-cn



5-5-6 5-5-6 5-5-6
ft . G . L S . F Ps

.

O.C.H T.
LB

1005^

.

0 "GFr G~G27
H:52. e . 034 0.01.9

' 1 . C .
(4^3 G . 033:

iOOO. 0 . r "•; 0 .
03O

1 050

.

C G . 0v6

3 f . 3

n
G

.

C

.

G . G7rl
0

.

5-5-6
^. p

0.0%: 1

0.C12
O.COl
0 . 0.:;5

G.

5-5-(3
5 , r< . n

0
0
0.
D . C jG

L' r I

. i
'

^ . V- .

0 .
?<

67

cofj;



CTicn-^wro*-

PUN NUr-1PER..= 6- 5- 6 Di^TE' 2/ 10/78

TYPE OF TEST^ ROLLIf-iO RESISThNCE HS PER EM PPOClDURE

SPONSOR = T S C DhTP FILTERS: .633 HZ

TIPE^ ROAD SURFACE:
SPOfJSOR CODE: UNI 11-31131 NET S/N . . .

: 30
TIPF NULBER: 6- 0-6 DRY S/N...: So
SIZE : P 1 SS/S0 R 13 N.NTER DEPTH- DRY

NOMINAL UPLUES OF TEST PARC; iETERS

UELOCITY <MPH>:
SLIP RATIO:
SLIP PNlLE (DEG):
INCLII^hTION angle (DEG):
UFRTIChL LO;-vn CLP):
II-^FLNTION PRESSURE (PSI>:

00
FREE POLLING
e
0
1301 . 1 G41. 781
3S.44.i;^6 Pc,G

1041

68



1 : F P <LB > RUM e- 5- 6

69



RUN 6- 5- 61-- F X <LB‘-.

70



1= BEf^RIHG FRICTION TOPOUF < FT-LP ) RUN 6- U- C

71



cpcn puh 6- g

72



C A T <CIG.C> RUS' 6“ G- 6

73



1 RUN 6 r:TRIIRU rCE TEI'iFEPftTURE ( DEC . C) G

7 4



<?- crO-6
A. u .L.
Le

“i 4; IT.
1 033.
? ^•-^1

i r,30!
1 u00.

4:-5-iS 6“5“6
F.R. C H . T
LU d::G.c

^10 '.61” 4
3
’.75

8.05
6 . 42 il'S
? . 73 37 , 29

10. 42 . 3?

G-Z~G
T .

s
. T

DEu . C

14
14
13
14
c.'O

5
9

9

6-5-6
f
Ptl

[6-5-6
R.L.
IN

34.8 11 .

1

•7 £-4 Q 11.3
3 ''I’ . 0 11. V

43 .

8

11.0
25.8 11.0

6“

Lfj

75

LUX'



G-5-5
. L

LB

1(353
?'31

1050

6-5-G
F R.

5-5-6
0 C.R '•

O.GT'3
fi fV ,3

0 . C60
0 . C.v 6
0 . 0 ;b

F-5-h
L-i f :> T

0 01 <

G . 630
0 . L

;
")

6 . C 30
0.641

P -

0 .L 53

0 . c; >3
0 . 6? 3
0 . 0?3

f6-5-6
S . R . R

,

Q.GiG
G.
0 .

0.010
G.COl

rT-'s.
V**

0 .

G.
0 .

o.c
G.C

'6

S . F . Z

i

0
G

V,' .<

ICl
I

(- I

76



e DATE: 2/10/78RUN HUMDRR . .
= 7-5-

TYPE u:-‘ TEST: ROLLII-^G P.EDISThICE h3 PL-R GM PROCEDURE

SPO! ISOP : T 8 C

TIRE-
SpO^;c'‘R rpr-rr

Tli^r NURJLP
SIZE

DATA FILTERS

UNI S-31101
?- 5- 6

P 180/80 R 13

ROAD SURFACE ••

RET
DC:V
ITATER DEPTH.

S/N .

S/N.

083 HZ

U.TT

NONII-IAL UALUES OF TEST PARAMETERS

UELOCITY (KPM>:
SLIP PATIO

^

SLIP a; ALE (PEG ):

I!:CLIPATiON AMPLE <DEG> =

UEPTICAL LC.-.D (LP):
INFLATION PRESSURE (PSD

50
FREE ROLLING
0
0
1301. 1041..781..1041
35/44.26 RZG

77



1
= F R < LB > RUN 7 6- 5-

78



i : F X < LD > RUS' 7- 5- 6

79



1= FPICTIOM TOPQUE vFT-LB> RUN ?- 5- G

80



1= PRESSU'E CPS I) RL?N ?- S- G

43 .

44 .

42

46

.

S3 . C3‘-

0

GS34

SO

oo

•vr-2b

y
•

1
11j

111
..

.

.

f.

.

V- ,.*

«-

A
r ,1

1

'' Tr

p
t •

•>'

A

i.

1

V
s*

1ir—t* { C 1 < ' . ... 1 . . .

.

orc^o

i'O . Gu iG3 . L'G it'0.0 2GG.0 250.

0

PSEUDO TIME (SEC)
SCO. 6 5->W .1* . C/

81



C A T (DEG .O RUN ?- 5- 6

82



7-5-S
(a.V.L.
LB

"[3^3.

?S0 .

lCo3:.
1C32.

7-5-6
F.R.
LB

1 0 . 75
. i>9

.

3
7.7
10 .CO

t' 4 t

83

IN-

1



7-5-6
. U , L

Lt-

1C5?
7^0
iOZZ
1C00

7-5-6
0 . F . R

7-5-6
S C.f^ T.

0 55/;

U.C57-
0 . G70
0 .

r;s?

0 00-

•

7-5-6
S T . b 1

.

1
L'ja1

•

0 r.. '0 0.017
0.C06 0 . L. 1

0

C . 1 U.
0.r:;'0 G.
0 . 050 0.012

f
7-5-6
S . R . R

,

0.
f •

.

o.c
0.

( =

i

1

84
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RUN NU:'3ER. .
> 8- 5- G Dll I E : R/ii/TS

TN'PE OF TFST = ROLLIN^: RESISTFUCE US PER GI1 PPOCZDUPE

SF’OlvFOR ^ TSC DftTO FILTZr.3: .003 MZ

TIRE:
SPOMOOF cnrE
TIFF iiLriOEP
SIZE

: UF'T IG-31191
: 0- U" G
: f

’ 1 oS/l'F.s 1

S

ROOD OURFUCE:
! ’IT . .

DRY S/i ! , . .

I'UTlIs DZPIM

S'-’

: f :>

u::y

i^OUIMFL UhLUZS OF TEST PPPriPETERS

i . UZLOOITV (K.-’M): SO
2

.

S;-JP PUT IQ: Fl’EE ROLLING
3. SLIP r::~LE (OZG>: 0
4. ipolii'hTiop <deg>: 0
U

.

UEPT) CY.L LO -n <l. :.0: ^3si/J0U.7Si, 1C41
G

.

IKFUPriCN FPESOOF.E (PSI^ —0.^44 PEG

\
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1
• F P < LB RIJN C- 5~ 6

3 ^.

10 . 00 ^

. OuOf

!

1

i

1

1

t

\

1
{

i

}

}
>

i

[
»

f

1

1

^ ''.T''
" 'y

v' .. — - 1

i
I

k

. -rt-.l » <
^ “

i

{

nr't-]
:

-
\

t:-0 . 00 1 00 . 00 1 30 . 0 BOO 0 BOO . 0
PSEUDO TIME <SEC>

0.0 . GOW -m/
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F X <LB) RUX G- 'J- 6

-10. 00*-

-40. GO

-50 .COi

1

r

V

-W. _ .- •

T
. i -

V

>

I

f

lilB« 1 1 -. > !< n»_>cia/ «»-

con • c

50.00 100.00 150 0 5
'00 .

0

250 .

0

PSEUDO TIME CSEC)
. Q wcO . O
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£- 0- 6frictiom tofoue r;u:
I

1

88



1: PRESSURE <PSI) RUN 8- S- 6

r~
l1

*'*

nr*^
i

F

S-'Z' .

_ ?
i

H . UL ,—————'
5'

jl.-i

r

\

V «• .

fi-T> rv'"-'^

»

\

,S Z. . U
>

v>An r>r.
\

hU . L \-'.

.

A
A

"^r> r.-’

\

\

w-' . L i.'

1.
<

TZ r- i
i

. u .

* ' *

<*

^
.

•7 4 r
. - - . . ... .... >

I ^

•w^t . ;

r*
1

.J
^ > X k 'i i ^

H
1

1

oo f-r.-'-'

i

<-<-> . Ui-- '

p>-.

t.

<_L- . L‘ •'_

7.

Z'.i r-,ri':

yZ>0 |-;-,V
\

;

_

oRj:C:

SO . CU 100.00 1 So . U 00m . 0 2Sb .'o

'

' 300 .0
' 0S0 .

0

PSEUDO TINE <SEC)
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1 = C H T (. DEG C > C- O- 6

90



8-5-6
H . U . L
LB

7n0.

UoB

r . f

:

LB

iO.6
8 .<6
6 . GB
r , 0 ::l

le.BB

8-5-6
C: . n 'I

DBG . C

"/q
qi

45
GG
r-)

C*

-1 1 . 62

8-5-6
r .6. T
DBG . C

<C'.‘r

84
r'.' ?

3
3

12 .

v\i 9

Bv>

o
9

r,j

l.l.
IN

5-6

i .t . 1

n . : •

ii
ii
n .c:

. ^

7

< «
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8-S- r .

. v '
. L .

LB

I - .

I 0^*4

1 BL2 .

8-B-6
. F . R .

0.012
0.051
0 cy\y
O.C
0 055

P.-S-F.

0 . C . H 7 .

n ri.F '1

O.O'IO
0 . 022
f ‘ fi 1 ij

CJ . C22

•o

0 T.
0-3-O
3 R

G.U'^7 0 . 020
0 . 032 G.
R r;‘.? 0.016
G.C65 G.G21
0. if53 Co

0-5-S
3 . R , R

0-5 -

S.i-

G.! .’3

O.L 34

u.c.

.r’

0
r»

o
0

..3
• <

5 -.3

92
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Or^TE: 2/H/?SRUN [DUMBER . .
«

TYPE O:- TEST:

SPOMSOR :

TIRE:

9- E- G

ROLLING RESISTANCE

TSC

Sf-’ONsnp cnsi
T J RF KU: ;SER
0 7 2-

FI-R719
9- S- 6

AS FER Gfl PROCEDURE

DATA FILTERS:

ROAD SURFACE:
NET S-N-i..

DRY S/N..
NhTER D

.003 NZ

'"IN Dr^Y

f.'OniNAL UALUES 0F TEST PARPNETERS

1

.

UELOCITY (KPN>: no
^ )

2 SLjF ratio

:

r-f;EE ROLL li'G

3

.

SLIP FN'LE <DEG>: G
4. IIICLIll.sTICi:-! ALCLE <DEG>: G
5. UERTICAL LULU ^ LB >

:

IF 00,1123 ,040,1120
6. INFLATION PRESSURE (PSI): A ')

'*

} ‘nr } REG
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F R (LB> RUH 5“ 6

94



1 . f y. ( Lc

)

Ru:>i 9

-10.C0'-

-23 3'^:.

-Tr* Pi

-^ 0.00

-50. GC,

i
F

f
t -r-N
{ —.-•V • •- -

1

]
t

s

t
V
•

'

i

'

i1

f , _ fc—'

•

i

t'
1

i

i
«•

t

!

i.

f
\

f-

1

(
1

c

C'^D = C ^

50 . OU IGO.OO It'O 0 2C'..i 0 230
PSEUDO TIKE CSEO

,^^<3.0 . Li

95



1= BEAP.IKG FRICTiriN TORQUE >sFT-LB) RUN C!- r^v.
Li
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1: PRESSURE RUN S- G

4 5.CR'

46 . DC-

44 .C

42: C

<0.,0''

3S. r<-'

•7^ .00

f ., CO'.

nT*.:! ,• CO

30,, 03

“t .03'

26 ,ce:

. 03

C^<L ,, 00

o

j

V
i

i

i

K
'

1

S

R

X
i

i;
o 1

1
. "'0j.Z_1

i

L-.-^ —» t »* 1
O'Ct-C

50. eo 100.00 150.0 EOO.G 200.0
PSEUDO TIME (SEC)

SC0.O V -J .
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1 : C A T C DEG C > RUM Cl-

C.T1

fS0 . 60

?G. Go-

es . 60^

50 . 6 ij

46 .

00'

30 . 60^

20 . GG;-*-

'v
*'

-c';.o
*T'

- -

/
r .•*

>.' V'

f
-c-

r ‘C'

v>

-S'

•3-

MM3 I ENT

o <5- J

ft ) I< 1 IC —4— »— - .

O0 . 00 1 G0 . 00 100.0 200 . 0 200 .0 300 .

0

PSEUDO TIME <SEC>
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9-5-G
A .

t; L

.

LB

1414 .

1 i:-:3.

1132.

9-5-6 O--5-6
F R. c f •« T
LB DBG . C

14
‘ 24 51 19

11 5 47 . 15
8 49 4 .

1
. 55

iCi
••S-7
iT-i 42. f' :>

13 32 49. 62

9-5-f'
T . .

T .

D3G . C

•-.•7

die . b
25.8
14.1
13.7
10.7

:f-b-6

PSi

C;

9
9

3-5-6
R.L.
IN

9-5-3
F . Z

.

LD

11.69 -1*:' .1

il .91 “1 131
12.13
12.37 -11': .i

11.67 -i i.c.3
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s-s-s
A . U . L .

LB

’"14T4~
1132.
050.
1130.
1132.

Q-5-4;

S.F.R.

G. K..: >

0.154
0 . 030
6. 1C4
0 123

9
•V»

-0-6
.C.H

6.
0 .

0 .

u

.

6.

C..3

1

019
033

-5-6
1 0 T.

?-r?

0 . 043
0 . C ‘3

0 . r;46
G . C -0

5.019

9-5-S
0 . R . R

.

8.
G.012
0.
0.
0.016

G.C32
G . 004
0 .

G.rr.o
0.0,2

0 .

f

!

1

!

0 .

1.

('
t

100



DATE =RUM MUM3ER. .

=

T'VPE OF TEST =

SPONSOR ^

TIRE =

SpriU'=;nR cnpr
TIRF
SIZE

10" S- 6

ROLLING RESISTANCE

TSC

F.l. R719
10" S- G

PlSD/rSR14

hS per gm procedure

DATA FILTERS = .003 NZ

ROAD SURFACE:
I’^ET : 33
DRY S/f J

. . . : ON
NATER DEPTH: L-y

NOMINAL UALUES OF TEST PARAMETERS

1

.

UZLOCITY (I'iPH): 50
2 . SLIP RATIO: Fi::EE ROLLING
O • SLIP a::cle <cfg): 0
4. ii-cLJP.iTiO;-! r., :;le (DEG): 0
S

.

UEPTU::AL LC." N ( L3 )

:

l‘;0O. UR0.84G, HEO
G. IfL-LHi'luN rPESSURE (P3I):
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RUN 10 61 : F R ^:lb> - «=:-

^tr

'

;
;

']

j

]

<

]

—
'

.

.

i;

...

V-*

^ »• •

*
* V .

-
‘

/

•

“

< >

•

r

*

. » < . t t—

-

.iH-*

•a-

>
> t t I 1

ODD : r

0.00 1 00 .00 1 00 0 i,-:uo . 0 000 . u
PSEUDO TIME <SEC>

;03.Q DoO.O
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1: F X CLD) RUM 10- 5- G
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BEARING FRICTIOl^ TCRQl.jc: (FT-LB'* RUN 10- 0- 6
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1= PRESSUr-u (PSiy RUN 10“ U“ 6
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C A T <DcG C> RUN 10- 5- 6
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10 -5-6
ft .U.L.
LB

1131 .

ftsr-i

11B0.
1 UO.

I 0-5-S
F R.
;lb

15.14
1 1 . 85

10
14

U-.*-

r-.‘7O (

1 G-5-b
C n.T
DBG.C

10-5-6
T . C. . T .

BLG . C

51
4?
41
48
4fj

S3
61
8

1

'

Ob
b

880
8 :.o

:.8o

2Cj

10-5-6

!-’81

4 .S

3!
43
^J

lC-5-6 18-5-6
R.L

1 1

. .

1 ; o

" i K

M:;
"> 1 j S
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16-5-G f 1 8-5-6 10-5-6
rn . U . L .

LD
S . F . R . G.C.A T.

"iTiTr O'.CG-G g^'oTs
1131. 0 0?.^ 0.81.9

0 . 8?6 0.019
n3’j. 8 . r-0.^ 0 .

O .'-'
-'i

J 130. 6 . G32 0 . 032

S . T . B
'

10-5-6
c: P

lC-5-5
S.R.R.

} 0-C-G
3.F.2.

o.on
G.
0 .

0 .

G.

G.
0.CG<;
0.
O.CGS:
0,

r. < •'./

0 ! G
1 .

0 . > V 2
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RUN I . .
•

TYPE OF TEST=

SPONSOR ••

11-5-6

ROLLING RESISfMNCE PS

TSC

TIRE =

SPOI-^SOP CC*DF
1 J fir 1 -iL 1 ir.'C.l\

SIZE

FI R71?
il- 5- 6

R 195/75,? 14

DATE: 2/11/7S

PER GM PROCEDURE

DPTh FILTERS: .C03 I’Z

ROAD SURFACE:
PET S/N...: S3
DR’.^ S/i ! . . . : C ^

PATER DEPTH: DRY

IIOIIII-IAL

UELDCITY <r,PK>:
SLIP POTTO:
SLIP f-.iv~LE CDEG>:
IPCLTPOTloH r„ :-A.E (DEG>
UERTTOP' Lopn a?.'):
IPFUniCH PRESSURE <F'S1

UFLUES OF TEST PORfUiETERS

F3
Fi^EE ROLLING
0

: 0
KGS, 1123,. 8400 liZO

PEG
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L

1: r R <lb;' RUN 11-5-6

4

110



1: F X CLB> rX'X 11- G

111



1= FRICTICN TuF'-'l!:: (FT-LB) RUN 11-5-6

112



RUN n- 5- 61= pRESsu:<E <p?r.'

113



CAT (SCG C> PsUU 11- G

114



TREAD SURFACE TFMPEPHTUr.E c. DEC ,
r ) RUN 1 J - 5- G

115



11-5-6
ft . U . L

.

LB

1414
11.7:3

1 132
1131

11-5-6 11-5-6 >11-5-6 11-5-6 !
11-5-6 11-

F R. r A.T T . 8 . T f R.L. :
" . z-:

LB ITiG C DL'J . C PSI IN LB

14.85 51 1 ?:6 .

9

34.9 1 1 . 69 -1

11 .07
8.97
10.84
14.18

46
41
42
49

72
88
V V

£3

4-0 . (L.

. 4
26.4

34.9
34.9
43.8
26.8

11.91
12.13
12. L?
1 i . 67

’i A

-U21
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11-5-G

LE

1414
1 133
632
1132
1 131

n-5-6
S.F R.

0 . 070
0.033
o.o-:o
0 .

f 'Y
0 .O70

J 1-3-6

ij

T .

]
1-3-6

3 1 3 T.

U-5-6
O.P

023 0 . 073 0 . 023
U 1 *1 0 . C:23
031 6.0313 0 . OiC
(.'22 (3 . U3s^ 0

.

0wo 0 0 ->3 0.012

11 -0-6
S.R.R.

11-n-G
S.F.Z.

0 .

o.c:j
0 .

G.
0 .C 33

0 .
‘

0 . r
f- !

G .3
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RUN f^Ur.DER 12- 5 DRTE :
2v

TYPE Or TE£T= ROLLIMG PESIGlHf^CE PO PER GM PROCEDURE

SPONSOR T S C

TIRE^
SPONPPR rnriE
TIRF NUNDER
SIZE

FI-R 719
12- 5— 6

P lS'’0.-'75 R 14

DrtTP FILTERS = .03

ROAD SURFPCcP
I'^ET S/IL . .

Di:Y S/N...
Rhter dept:-s

mjfS

V ' -

C;:

L.;

NOilIKPL UPLUES OF TEST PPRRIiETERS

1. UEL03ITY <NPH.') =

2. SLIP |:;r:TIO:

3. SLIP p::'LE CDEG> =

4. 7!^CLH:,YriCN lE^GLE ( DEG > =

5. UEimICPL LC; 0 (Lj>^
6 . INFLATION PRESSURE CPSI)=

53
FREE ROLLING
0
0
HGO. liR3..0<3, 112C

^ *V ‘
i* / ( ^lLLs

I

<
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1- F R <LB) 12- 5- 6

r
'
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1 = F K < LB > RUM 12- 5- 6
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1 •• BEARING FRICTION TCRC'iJE FT-LB RUN 12- C

0OO>

l.CDO);

•2.ecc!

•3 .
600'

—

j

r . G00-

5.63C‘;

-6.06g!

-7

8

-8

G00i-

OGol

600"'-

..

t

1

W. »

i

<-

t;

^ 4
-— t ”

. .
.

i

j
A--'-'

J r'-*

!
r i

f

\

1

A
i

c

r

1
f

1

i

, f

{

i

1 t iij « i .»»» K—

i

CRD = C

00.63 100.63 100.0 20:i.O 200.0
PSEUDO TIKE ''.SEO

iOO.U ,0 .

0
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}. : prUSSURE c;psr> Run 12~ U- 6
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I.

1= C H T <DEG.C> RUN 12- G- 6

123



TREkD SUr-Ff^CE TEMPErr-^TUFE CDEC, C) PUN 12- C
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12-5-6
f'< . U . L

.

LB

^145 0
".

1123.
P4’'-=-

1123.
1127.

12-5-6
r-

. F;

.

L2

1 4 . o:5

11.52
2

1C. 27
14.

12-5-6
C T
D2G C

52
S'O

50

04
»•

6?
27

» 12-5-6
^T .

T .

riHG . c

(12-5-6
» ^

t-'Sl

clO . S 24 .

20 .

1

2 V .
3

2 1

' . ci 34 .

6

< 1 ~7 OS v> . »./

3G. 25.9

12-5-6
. L

.

IN

IK2-5-3
r* . 2 .

LB

1 1 . ?
11

"

1
‘
!

I-H;}

1 1 .
5'2 — 1 'i

,

12. 15 -..2 4

.

12. ( J -1 1 i 7

11 . C J
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12-5-S
. U . L .

LB

”l~4irr

'

i 123
S-M G
112b
112?

12-5-6
s.F.r*.

e . i <6
ri ir>2

0.131
0 . 13?
6 . ibS

12-5-6 It 2-5-6
3.C.A T. 3 1 3 T.

0.021
o.rao
G . 022
0.C:)?
G . 032

o.r
0 . 0?3
0 .

1
', 'ft

0 . 000
G . C 60

12-5-6
2 .P

j .

X

f -

0 .

0 . 023
e . 0 i 2
0 .

12 - -5-G |12-5-‘
3 . F . 2

I',

ojyi
0 .;

0.1 3
O . Lo2
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